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■ fhl*  memoranda?  la  intended  to  provide  methods  of  analysis 
of  fighter  reticle  own  film  suitable  for  use  bar  waits  ifc  the 
field.  ? ha  tsrLniqaee  presented  do  not  hav®  the  accuracies 
reqolredj  or  the  breadth  of  application  necessary  for  engineering, 
laboratory,  or  proving  'ground  snalyses*  The  type*  of  analyses 
presented  are* 

a.  Calculation  of  Range  and  Angle  Off  e 

b.  Determination  of  Tracking  Accuracy. 

c.  Estimation  of  timber  of  HI  , fills.  Probable  Kills,  and 
Damages  in  Firing  Passes. 

The  Calculations  of  RJtt^e  ahd  Angle  Off  are  presented  In  Part 
The  Determination  of  Tracking  Accuracy  is  presented  in  Part  H. 

The  Estimation  of  Hits  and  Kills  is  presented  in  Part  III,  Part 
HI  has  a security  classification  of  SECRET  and  is  bound  separately. 


: PART  I 

CALC9LATI0KS  0?  RANGE  AND  ANGLE  OFF 


.1.  This  part  It  devoted  to  the  determination  cf  ranges  and  angles 
oSifrom  film  obtained  during  caaera.  firing  pea  sap  at  aerial  targets. 
Tip*  techniques  apply  to  either  reticle  careers  installations  or  GSAP 
ceaera  installations » 


2.  It  is  assumed  that  the  camera  installed  in  the  fighter  was  the 
standard  l&w  Gel?  camera,  with  a 1 3/8"  focal  length  lens.  For  analysis 
of  the  film,  any  16mm  projector  will  suffice,  bat  a signification  of 
72.73  should  be  specified.  This  magnification  presents  the  screen  seals 
of  1 inch  ■ 1G  mils.  *>.*  W-2  assessor  is  coovsBlent;  sides  the  seals 
is  already  established.  ’With  the  Vi-2  *sses0Oar,  iso  proper  scale  may  be. 
obtained  by  adjusting  the  distance  from  the  projector  to  the  screen  until 
the  projected  frame  dimensions  are  30.1  inches  x 21.3  inches.  This 
distance  will  be  found  to  be  about  100  inches,  or  6 feet  1*  inches. 


3*  &•  The 
of  the  t-a-'gst  on 

(1) 


(2) 


fallowing  measurements  will  bo  s^si*-  of  the  projection 
the  screent 

' * . • , *H  ' jjff  * • , 

The  distance  fro*  Wing  tip  wlnff  t4»  (or  irom  tip 
tank  t©  tip  task  in  aireraftSpd  %§^f)ed) . This 
distance  will  be  called  .n3w.^ 


(3) 


The. distance  from  left  wing  tip  to  the  center  of  the 
tail.  • This  distance  will  be  Z»Hed  "L".  The  precise 
definition  of  what  is  meant  by  "the  center  of  the 
tail"  will  be  varied  with  specific  aircraft;  it  is 
the  center  of  the  tailpipe'  on  single  engine .jet 
fighters,'  the  point  of  the  tailcone  on  conventional 
aircraft,  and  the  center  of  ‘the  taiiplape  on  aircraft 
with  boon-type  empennage.  . 

V 

The  distance  from  the  right  wing  tip  to  the  center 
of  the  tail.  This  will  be  celled  "R". 


b.  For  making  Measurements  on  the  screen  it  will  be  convenient 
to  uea  a ruler  marked-off  ip  fiftieths  of  an  inch.  One  fiftieth  of  an 
inch  is  approximately  the  accuracy  to  which  resasurereente  cin  be  taken 
from  the  screen  image.  In  addition,  subsequent  calculations  require 
that  the  readings  be  expressed  in  decimal  form,  rather  -than  In  Inches 
and  fractd,*»s.  The  conversion  of  readings  in  fiftieth^  of  aa!  inch  to 
decimal  for*  is  a simple  process.  The  procedure  is  to  Multiply  the 
number  of  fiftieths  by  two,  and  then  point  off  two  places.  As  an 
exsoapls,  fuppyde  that  a measurement  is  39  fiftieths  of  an  inch..;  Two 
tisss  39  is  ?8.  Pointing  off  two  places  gives  .78  inches.  Similarly, 
if  the  reading  had  been  2 22.  inches,  the  decimal  form  would  have  been 
2.?8  inches.  50 
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c*  The  three  points  involved  in  the  measurements —the.  wo  wing,  tip* 
and  the  center  of  the  tail— fora  a triangle*  or,  in  some  special  casea,  all 
three  .lie  <Sei '*•  straight  line.  This  iaet  may  be  used  as  a rough  check  on  the 
aeasurevante.  If  the  three  points  do  not  lie  on  a straight  line,  the  smallest 
two  neacuremencs  added  together  should  be  larger  than  the  largest  measurement*' 
If  the  points  lie  on  a straight  line,  the  Silliest-  two  measurements'  added 
together  should  be  exactly  equal  to  the  largest  measurements  If  these 
conditlctys  are  not  satisfied,  a reaeaeurement  is  required. 


a 


U.  a.-  The  next  step  in  calculation  ie  to  divide  R by  & and  to  divide 

ity  S . The  results  of  these  two  divisions  will  be  called,  a?  usual,  jf  and 

respectively'. 

i L 

.r  b.  The  ratios,  3 and  5,  should,  in  general,  be  calcvlated - to  two 
dofcimal  places  to  avoid  large  rounding-off  errors  in  subsequent  calculations. 
jfo2  ■ waly  values  of  the  ratios  (say,  less  than  one),  a third  cieciaal  place 
. cam  be  used,  end  will  improve  the.  accuracy  of  the  final  result*. 


c.  Tfc*  ratios  may  be  calculated,^.  of  course,  by  ordinary  hand  long 
division | however,  this  method  is  laborious  when  large  numbers  of  ratios 
are  to  be  taken.  ■ A slide  rule  will  gat  the  ratios  much  more  easily  for  those 
who  are  familiar  with  its  use. 


5*  a*  In  addition  to  the  quantities  already  mentioned,  it  will  be 
necessary  to  determine  another  quantity  called  "q"s  This  is  daas  by  means 
of  Figure  1. 


b.  Figure  1 will  be  U3©d  twiee—once  with  R and  S,  and.  cnce  with 
L and  3.  The  result  of  using  R and  S will  be  called  qRj  the  reeiult  when 
using  L and  S will  be  qL» 

c.  To  be  specific,  instructions  on  the  use  of  Figure  1 will  be 

given  for  the  determination  of  q « The  steps  to  be  taken,  for  either  case, 
are  a*  follow:  R ■ . ' 

(1)  Locate  the  vertical  line  corresponding  to  the  value 
of  c‘5  read  from  the  screen  by  reading  along  the  scale 
at  thv  bctt<«*  of  the  chart. 

(2)  Locate  the  horizontal  line  corresponding  to  the  value 
of  R re*«J  from  th6’  screen  by  reading  up  the  scale 
on  the  left  hand  aids  of  the  chart. 

Locate  the  point  on  the  chart  where  the  horizontal 
and  vertical  lines  intersect.  ' 

Read  off  q..  by  referring  to  the  values  of  the  curved 
lines  on  the  chart,  between  which  the  point  of 
intersection  falls.  This  may  be  done  with  sufficient 
accuracy  by  tiauai  interpolation  between  the  two  \ 
adjoining  lines.  It  should  be  noticed  that  if  the 


(3) 

th) 
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ooint  of  intersection  is  in  the  lower  right  hand 
corner  of  the  chart,  below  the  straight  line  slanting 
upward  diagonally  frcm  the  lover  left,  hand  of  the 
chart,  the  value  of  q-  is  negative,  or  minus;  if  the 
point  of  intersection  is  in  the  upper  left  hand 
portion  of  the  chart  above  the  straight  line,  will 
be  positive,  or  plus. 


d»  The  value  q will  be  obtained  by  adding  together  the  values 
of  qp  and  q^.  If  one  or  the  other  of  these  two  values  is  negative,  it 
will,  of  course,  be  substracted.  As  a check  on  the  work,  it  can  be  said 
that  in  no  case  where  the  work  has  been  correctly  carried  out  will  both 
q and  q be  negative;  and  in  every  case  where  one  of  the  two  values  is 
negativeLthe  other  (positive)  value  will  be  numerically  larger  sc  that  the 
net  res  alt  will  always  be  positive  or  plus. 


6.  a»  The  first  quantity  to  be  calculated  is  "angle  off."  Angle-off 
is  defined  as  the  angle  between  the  center  line  of  the  fuselage  of  the  target 
and  the  line  from  the  attacking  fighter  to  the  target.  Zero  degrees  angle- 
off  corresponds  to  an  attack  directly  on  the  tail  of  the  target— the  six 
o'clock  level  position.  It  should  be  understood  that  angle-ofi  so  defined  is 
nc  i the  r the  azimuth  (horizontal)  angle  or  the  elevation  angle,  but  a 
combination  of  both.  That  is,  an  attacking  aircraft  can  be  at  10°  angle  off 
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by  being  level  at  seven  o'clock  or  five  o'clock.  More  commonly,  an  angle-off 
will  be  composed  of  some  deflection  in  both  azimuth  and  elevation.  In  other 
words,  attacks  are  seldom  exactly  level  or  exactly  at  six  o’clock. 


b.  In  order  to  determine  angle-off,  it  is  necessary  to  use  the 
angle-off  chart  appropriate  to  the  target  aircraft,  that  is,  the  aircraft 
of  which  the  picture  is  taken.  These  angle-off  charts  are  labeled  under 
the  assumption  that  the  attack  is  being  made  from  the  target's  right  side, 
oince  the  aircraft  is  symmetrical,  however,  these  same  charts  may  he  used 
when  the  attack  is  made  from  the  aircraft' s .left  side  by  interchanging  the 
values  of  4 and  These  values  themselves  will  tell  whether  or  not 

vJ  h 

reversal  is  necessary'.  The  smaller  of  the  two  quantities  will  always  be  used 
as  the  ordinate  (read  off  the  scale  on  the  left  side  of  the  chart),  and  the 
larger  of  the  two  quantities  will  always  be  used  as  the  abscissa  (read  off 
the  scale  along  the  bottom  of  the  chart).  If  this  method  is  used,  it  will 
never  be  necessary  to  distinguish  between  attacks  made  from  the  right  and 
from  the  left  sides,  and  the  correct  value  of  angle  off  can  be  read  directly 
from  the  chart. 


c.  tach  angle  off  chartTis  in  two  parts:  a large  scale  chart 

for  use  when  both  the  auantities  ^ ai*l  are  less  than  one,  and  a small 
scale  chart  for  use  when  one  or  both  of^the  values  of  and  i is  greater 
than  one.  There  is  no  difference  in  the  use  of  either  of  the  two  sections 
of  thtt  chart.  The  division  into  sections  was  merely  for  convenience  in 
reproduction. 


d.  In  using  the  chart,  the  horizontal  line  corresponding  to 
the  smaller  of  the  two  values  of  ^ and  1 is  found  by  reading  along  the 
scale  on  the  left  margin.  The  vertical' line  corresponding  to  the  larger 
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.of  the-  values  g and  is  found  by  reading  along  the  scale  at  tns  botten 
»f  the  chart „ w Values  which  do  not  appear  as  lines  marked  on  the  chart 
■iy  be  found  by  interpolation  in  both  instanceso 

■.e*  The  intereection  of  the  horizontal  line  and  tbs  vertical 
lino  t*ill  bs  n point  on  the  charto  When  this  point  has  bean  found  the 
angle  off  aufcr  be  determined  by  comparison  with  the  two  adjacent  curved 
linos  which  represent  3°  intervals  in  angxe  of f <>  The  angle  off  ssy  be 
activated  tc  the  nearest  degree  by  visual  interpolation  between  the  two 
-ad^aoeat  liaoe.  This  value  will  be  recorded, 

' 7*  a*  The  final  step  in  the  computation  is  the  determination  of 
; the  rddfe.  This  will  require  the  angle-off , found  in  paragraph  6 above, 
and  q,  found  in  paragraph  $ above , 

b.  In  the  range  graph  for  the  appropriate  target  aircraft,  a 
vertical  line  corre speeding  to  angle -off  will  be  located  reading  along 
‘ the  scale  at  the  bottom  of  the  charto 


c.  The  horizontal  line  corresponding  tc  q will  bs  found  by 
reading  dp  the  scale  along  the  side  of  the  charto  The  use  of  this  scale 
on  the  Is  ft  hand  elds  of  the  chart  requires  caution,  since  it  is 
■Logarlttaic."  The  principal  difference  between  logarithmic  paps r and 
anilwnirj  gVopu  papa?  is  that  the  difference  in  values  between  the 
snoonssive  lines  on  the  grapn  la  not  constanto  at  the-  tdp'or  the  graph 
the  difference  between  two  successive  lines  ie  50;  at  the  bottom  cf  the 
graph  the  difference  batweeh  two  successive  lines  ie  .0Q£.  pare  mast  be 
t atop  both  in  locating  the  two  lines  between  which  the  given  value  of  q 
lias,  and  also  in  interpolating  1 between  those  two  lines, 

d«  When  the  correct  horizontal  and  vertical  lines-  have  been 
. located  their  point  of  intersection  is  foundo  The  range  in  . feet,  ie 
read  off  iy  interpolating  between  the  two  adjoining  curved  Jims  ee  in 
previous  gr^ns. 


8.  a.  It  will  be  convenient  to  nave  data  sheets  set  up  on  which 
tb  rsetard  the  readings  and  the  intermediate  steps  of  the  range  and 
mp&L9~0<ff  computations.  Figure  2 is  a suggested  form  for  a computation 
eject.  This  sheet  has  space  for  eight  range  and  angleoir  computation*. 
The  fi£»t  c olvuEu « labeled  "Frame  Identification,  “ say  be  need  to  record 
isifes^sition  as  pilot’s  nsss,  air  cruft  number,  sissicr.  scasbsS*,  piss 
»mr.  other  appropriate  identifying  information,  The  bul«ice  of 
the  coTnpps  are' for  tku?  film  readings,  the  intermediate  computations , 
aedf  the  final  results. 


b.  Example  1 is  worked  out  in  the  first  block  of  Figure 
In  this  example  it  is  assumed  that  the  diagram  appearing  in  the  angle- 
off  graph  for  the  F-86F  is  the  image  which  is  found  on  fix ® screen ^ 


(1)  The  distance  as  measured  from  right  wing  tip  to  tail  is 
about  65  fiftieths  of  an  inch.  Multiplying  65  Isr.tm®, 
and  pointing  off  two  places,  we  enter  1,30  opposite  fi 
in  ‘the  column  headed  “film  readings. " • 
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(2)  Similarly  we  measure  L,  fro*  the  left  wing  tip  to  the 
tail2  *s  28  fiftieths  of  an  inch,  and  S,  the  distance 
between  the  twcf'wing  tips,  as  61  fiftieths  of  an  inch. 
Accordingly  we  enter  L on  the  sheet  as  .56,  and  S as 
1.22. 


(3)  It;  the  r.ert  cclusn  on  ths  work  ahsst  headed  "ratios, " 
ve  enter  the  ratios  § and  i.  £ is.  1.30  divided  by  1.22. 
or  1.07 o ^ ie  .56  d£Tided°by  5lo22,  or  .1|6. 


(U)  The  next  step  is  to  compute  qo  Using  figure  1,  we  find 
ths  line  corresponding  to  1.30  (H)  by  reading  along  the 
scale  at  the  left  hand  side  of  the  chart.  We  find  the 
Vertical  line  corresponding  to  1.22  (S)  by  reading  along 
the  scale  at  the  bottom  of  the  chart.  The  point  of 
intersection  of  these  two  lines  lies  between  the  carved 
lines  labeled  q "•  1 and  q * 1«5.  IV  visual  estimation 
we  interpolate  qR  to  be  1.32,  and  enter  the  result  on 
t-he  »#erk  sheet. 


(5)  To  find  q~,  the  same  vertical  line  corresponding  to 
S “ 1.22  Sill  be  used,  bat  along  the  scale  at  the  left 
of  the  chart  we  will  locate  the  horisontal  line 
. corresponding  to  .56  (l).  The  Intersection  of  these 
two  llftes  lies  between  the  straight  line  for  q * 0 end 
the  carved  line  for-  q =°  .5.  By  interpolation  we  estimate 

' <ij?  * *=o060 


(6)  Adding  Q-  to  q_  (remembering  that.qj  was  negative),  we 
obtain  q ■ 1.28.  M 


* f*  ' ' R 

(7)  ^ ia  smaller  than  g so  the  angle-off  graph  will  be  used 
•a  labeled.  Gu  the  angle-ox f graph  it  will  round  that 
the  section  on  the  right  hand  side  of  the  page  must  be 
used  because  g isT greater  than  1.  Tfc©  horiiontal  line 
corresponding  to  £ " .1*6  is  found  by  reading  along  the 
graph  at  the  left® of  the  right  hand_section  of  the  chart. 

• The  vertical  lino  corresponding  to  k ° 1.07  is  located 
by  reading  the  scale  along  the  bottwa  of  the  chart, 
interpolating  between  the  lines  corresponding  to  1.05 
and  lolO«  The  point  of  intersection  of  these  ’two  lines 
will  be  found  to  lie  between  the  curved  lines  labeled 
63c  and  66°,  a little  closer  to  ths  63°  -line.  As  a 
consequence  ve  write  on  the  working  sheet  6ii°  under 
"angle -off." 

(8)  Proceeding  to  the  range  graph  for  the  F-$6f  we  find 
q <*■  1.26  by  reading  along  the  logarithmic  scale  at- 

the  .left  hand  side  of  the  graph.  Lines  are  labeled  1 - 
and  2,  and  the  intermediate  line  unlabeled  between 
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the*  correspond*  to  1,5  o . Consequently  the  horizontal 
line  correrpc9din.g  toq  •*  1*26  lies  about  Midway 
between  tive  line  lecslarl  1 cod  the  unlebeied  line 
above  it,  slightly  closer  to  th®  latter,  The  vertical 
line  eorreepcfcidin^  to  5tj  «ig le  off  of  6b°  is  f cund  by 
reading  along  the  scale  at  the  bo&toe  of  the  graph, 

'Toe  intersection  of  th^sse  tfto  liras  will  be  found  to 
lie  betwtaa  the  curved' lines  labeled  1<?D0  feet  and 
„ 1600  feet,  a little  closer  to  the  letter 0 As  a 
consequene-*,  wo  enter  under  Grange"  1700  feet* 

c*  anuop^sa  2 ana  3j>  applying  to  an  r-84G  and  a 3-50  respecti-ely, 
am  presented  in  the  second  and  third  blocks  of  Figure  12*  The  “film  re  a ding  a" 
ffiiMe.  fat.  these . examples  ere  iaagin&ry,  and  are  used  only  for  illustration* 
Foil owlhg  'through  these  coHputations  will  give  additional  practice  in 

c<np4t%«ion  c.f  range  and  angle*  off* 

''  „ ' 

$Z.  ’B*ne<i  and  Angle  -Off  graphs  are  attached  as  follovi 

•aw  F-80F.  (applicable  also  to  other . models  of  tha  *-66) 

b»  F-81*0  explicable  alpo  ta  other  straight-wing  models  of  the 
F-«i)  , *$  . '*'•*  r ’ 

V* 

C*  Br55D  (Applicable  also  to  B-29) 

. » 
d«  Meteor 

e*  ’ ’f aspire 

f*  Canberra 
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-I;:  hi' IN  AT  i ON 


•oF  V.nAC'.ING  ACClIiiACY 


1«  a.  This  part  aeais  with  the  estimation  of  tracking  accuracy  from 
reticle  camera  film.  It  is  not  possible  to  determine  tracking  accuracy  from  film 
cfet>s.ir*Cui  2,n  ordinary  GSAP  csnsi'E  inst^slXst/icnw 


b.  It  is  supposed  that  range  and  angle-off  have  been  calculated  for 
several  points  in  a burst  by  the  methods  of  ‘art  I. 
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The  first  step  in  obtaining  these  film  readings  is  to  separate  the  frames  of 
film  into  the  groups  which  constitute  a "burst.”  A burst  starts  with  the  first 
frame  in  which  the  over  run  marker  in  the  upper  left  hand  comer  of  the  film 
does  not  appear,  and  stops  with  th6  last  frame  oeforo  the  over  run  marker 
appears. 


(1)  The  next  step  is  to  count  the  total  number  of  frames  in 
the  burst,  'ibis  will  be  called  N. 


(2)  The  next  step  :1s  to  count  the  total  number  of  frames  in 
which  the  center  of  the  pip  is  on  the  target*  It  will 
bear  repeating  that  the  center  of  the  pip  must  be  on  the 
target,  rather  than  the  edge  of  the  pip.  At  short  ranges 
this  distinction  will  make  little  difference,  for  the 
screen  image  of  the  target  will  be  laxge  c CiTip  sr  ed  to  the 
size  of  the  pip,  and  usually  when  the  center  of  the  pip  is 
on  the  target  the  entire  pip  will  also  be  on  the  target. 

/t  long  ranges,  however,  the  pip  may  be  approximately 
the  same  size  as  the  image  of  r,he  target  and  appreciable 
differences  may  be  introduced.  At  long  range  it  may  be 
also  necessary  to  estimate  whether  the  centex-  of  the  pip 
is  on  the  target  since  the  image  of  the  pip  on  the  screen 
may  obliterate  part  of  the  image  of  the  target.  The 
number  of  the  frames  in  which  the  center  of  the  pip  is  on 
the  target  will  be  called  n. 


3*  a.  The  first  step  in  computation  will  be  to  divide  n by  N.  This 
rati.©  will  be  called  p,  the  percentage  cf  frames  with  center  of  pip  on  the 

target. 


b.  The  next  step  is  to  determine  the  average  range  and  average 
angle-off  of  the  burst.  It  is  not  extremely  important  how  this  average  is 
obtained.  If  a number  of  range  and  angle-off  determinations  have  besn  made 
during  the  burst,  an  observation  near  the  middle  of  the  burst  may  be  used 
as  the  average.  If  the  range  and  angle-olf  at  the  opening  of  the  txirst  and 
at  the  closing  of  the  burst  have  been  computed,  the  ordinary  arithmetic 
average  of  the  opening  and  closing  ranges,  and  opening  and  closing  angles-off, 
will  be  adequate. 

It.  The  area  presented  by  any  aircraft  varies  with  the  type  of  aircraft, 
and  also  with  the  angle-off  from  which  it  is  viewed.  In  addition,  the  tracking 


a n 


problem  presented  to  the  pilot  is  an  angular  problem- 'that  is*  his  presentation 
is  in  mils,  rather  than  in  feet.  It  is  therefore  important  to  find  cut  the 
"angular  area"  presented  to  the  pilot  by  the  target  aircraft.  The  conversion 
from  area  of  target  in  square  feet  to  area  in  angle  measure  involves  the  range. 
Angular  Area  Tables  are  presented  for  each  target  aircraft,  tn  these  Angular 
Area  Tables  the  average  range  is  located  by  reading  down  in  the  left  hand 
column.  'Ihe  average  angle  off  is  located  by  reaaing  across  the  top*  vor 
most  purposes  the  nearest  value  to  the  average  range  and  eversee  angle  off  wi.il 
be  adequate.  For  greater  accuracies,  it  is  possible  to  interpolate  in  the 
Angular  Area  Tables* 

5,  a.  Tracking  error  is  determined  by  use  of  Figure  3»  The  quantities 
necessary  for  the  use  of  Figure  3 are  p (found  in  paragraph  3?  above)*  and  t.he 
angular  area  of  the  aircraft,  (found  in  paragraph  U above),  The  result  read 
frore  Figure  i will  be  the  tracking  ?f*p'irary  in  mils.  The  definition  of  this 
tracking  accuracy  is  the  one  usually  used*  and  is  more  precisely  defined  as 
the  standard  deviation  of  the  bivariate  normal  density  distribution  of  tracking 
©rr or 5 « (t  is  beyond  the  scope  of  this  memorandum  to  go  into  detail  about 

the  technical  definition,  but  it  may  be  stated  that  in  most  cases  approximately 
LtO/  of  the  time  the  center  of  the  pip  will  be  within  one  standard  deviation 
of  the  center  of  the  target, 

b.  In  the  use  of  Figure  3,  the  angular  area  is  reao  in  the  scale 
along  the  left  hand  side  of  the  chart,  and  the  corresponding  horizontal  line 
determined.  This  scale  is  "logarithmic",  and  is  used  like  the  similar  scale 
on  the  nange  Graphs,  described  in  fart  I,  p*  the  percentage  oi  frames  with 
center  of  pip  on  the  target,  is  read  in  the  scale  along  the  bottom  of  the 
chart.  The  vertical  line  corresponding  to  the  observed  value  of  p*  and  the 
horizontal  line  corresponding  to  the  observed  value  of  the  angular  area. 
Intersect  in  a point.  This  point-  will  be  used,  as  in  the  other  graphs,  for 
the  reaGing  of  tracking  accuracy  from  the  curved  lir.es  of  the  chart, 

6,  Lxajnplft : 


a.  Suppose  the  following  situation: 


Target  aircraft 

* 

F-B6t 

Opening  Range 

m 

2600  feet 

Closing  rumge 

m 

2200  feet 

Opening  Angle-Off 

m 

19° 

Closing  Angle-Off 

m 

11° 

Number  of  Frames  in 

burst  * 

63 

Number  of  Frames  with  Center  of  Tip  on  Target  • 17 


* ItS 


b«  Tn  this  situation. 


n 17 

p " u * 53  * 


average  angle  off 


19°  * 11° 

“ -$ 


2600  - 2200 


average  range 


55  2K00  feet. 


Ci  From  the  Angular  Area  lable  for  the  i-86F,  using  the  average 
angle-olT  ol  15°.  and  an  average  range  of  2 It 00  feet,  we  obtain  iby  interpolation) 

UU  as  the  angular  area, 

do  By  use  of  figure  },  with  p * .27,  and  angular  area  * UU,  we  estimate 
tracking  accuracy  as  U mils. 

It  Attached  at  the  end  of  this  part  are  Angular  Area  Tables  for  the  same 
aircraft  as  were  listed  in  Vert  Is  paragraph  9. 
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ANGULAR 
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Average 
j Range 
i (Feet) 

! 

15° 

1 

9019 

*£Ri, 

1 

5oo  | 

728 

896 

1372 

1000 

182 

22u 

3u3 

2COO 

U6 

56 

86 

3000 

20 

25 

iiOQO 

U 

Hi 

21 

5000 

7 

o 

✓ 

l u 

6000 

5 

6 

10 

TOGO 

H 

9 

7 

8000 

3 

3 

i 

5 

9000 

2 

3 

U 

AREA  TABLE 


ANGULAR  ARLA  TABLE 


B-50 


ANGULAR  AREA  TABLE 


K«teor 


ANGULAR  AREA  TABLE 


ANGULAR  AREA  TAELE 


Canberra 


r 4 

Average  Angle -Off 

• 

1 Average 
[ Range 
1 (feet) 

mm 

15° 

..h 

JO' 

U5° 

60° 

75° 

NO 

o 

o 

250 

5120 

638U 

998U 

15,072 

20,62k 

25,536 

28,9oO 

500 

1280 

1596 

2U96 

3768 

5156 

6381* 

72UO 

■ 

1000 

320 

399 

62  U 

9U2 

1289 

1596 

1810 

200^ 

80 

100 

156 

236 

322 

399 

U53 

3000 

36 

UU 

69 

105 

11*3 

177 

201 

1(000 

20 

25 

39 

59 

81  - 

100 

113 

5000 

13 

16 

25 

38 

52 

6U 

72 

6000 

9 

11 

17 

26 

36 

kb 

50 

1 7000 

s 

7 

ft 

13 

■a 

26 

m 

37 

8000 

5 

6 

10 

20 

25 

28 

9000 

k 

5 

8 

12 

16 

a 

g 

1 ■ ■ 

20 

22 

ANGULAR  AGEA  TABLE 
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Average 

Range 

(Feet) 

Average  An«l«~0?r 

0^ 

w 

30° 

1*5" 

60° 

~9Q*~ 

250 

8336 

n,82li 

21*760 

35,856 

51,328 

65,152 

7U, 992 

$00 

2081* 

2956 

5Ul*o 

8961* 

12,832 

16, 288 

18,71*8 

1000 

521 

739 

1360 

2210. 

3208 

1*072 

1*687 

2000 

130 

185 

31*0 

560 

802 

1018 

1172 

3000 

$8 

82 

1SI 

21*9 

1*52 

5a 

Uooo 

33 

U6 

85 

11*0 

201 

255 

293 

5000 

a 

30 

51* 

90 

128 

163 

18? 

6000 

1 k 

a 

38 

62 

89 

113 

130 

7000 

n 

15 

28 

1*6 

65 

33 

96 

8000 

8 

12 

21 

35 

50 

61* 

73 

9000 

6 

9 

17 

28 

39 

<n 

?a 
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